Classifi cation for cleft lip and palate is imp ortant fo r both clinical research and epidemiological investigation. Classification of the cleft lip and cleft palate plays an important role in diagnosis and planning the treatment. It involves the embryological processes, the frontonasal and the right and left processes of the maxilla. The incisive foramen is a basic anatomic landmark for classifi cation of cleft l ip and palate. Davis and Ritchie' s classification was a fundamental classification, which is followed by symbolic representation of Kernahan and their modifications. Newer approaches have also used mathematical expressions to provide a complete description of the deformity including those which can be used for computerized data analysis. This article is a review of the past and the most recent classifications, a bird's eye view on how improvements/advancements in the field have led to a better understanding and representation of the various types of cleft deformities.
INTRODUCTION
Taxonomies of cleft lip and palate deformities have seen a sea of changes, each with a different basis for classification, ranging from anatomic and embryologic considerations to the complexity of the deformity. Cleft deformities exhibit variations that may bear on surgical procedures and dental management. A fundamental classifi cation was put forth by Da vis and Ritchie 1 in 1922 which was used for years, despite its short comings. The Kernahan and Stark's 2 classification and diagram is one of the most used around the world. Newer approaches have also used mathematical expressions to provide a complete description of the deformity including those which can be used for computerized data analysis. This article is a review of the past and the most recent classifications, a bird's eye view on how improvements/advancements in the field have led to a better understanding and representation of the various types of cleft deformities. Type-1: Cleft of the soft palate only; Type-2: Cleft of the hard and soft palate extending no further than the incisive foramen, thus involving the secondary palate alone; Type-3: Complete unilateral cleft, extending from the uvula to the incisive foramen in the midline, then deviating to one side and usually extending through the alveolus at the position of the future lateral incisor tooth; Type-4: Complete bilateral cleft, resembling type 3 with two clefts extending forward from the incisive foramen through the alveolus. When both clefts involve the alveolus, the small anterior element of the palate, commonly referred to as the premaxilla, remains suspended from the nasal septum.
First person to classify malformations of the face was
In 1942 Fogh Anderson 5 gave a very similar classification based on embryological development , which is as follows: Group 1 -clefts of the lip-unilateral or bilateral; Group 2 -clefts of the lip and cleft palate (single or double); Group 3 -clefts of the lip and palate upto the incisive foramina.
In 1958 Kernahan and Stark 2 recognized the need for a classification based on embryology rather than morphology. Primary palate comprised of premaxilla, anterior septum, and lip. The roof of the mouth -from the incisive foramen or its vestige, the incisive papilla, to the uvula -is termed the secondary palate. The incisive foramen is the dividing line between the primary and secondary palates. Their classification was as follows:
Vol. (Fig.6 ), horizontal lines in these nose segments, of density proportionate to the degree of nasal deformity, can be used to mark it. Horizontal lines can also be employed to show submucosal clefts. Stippling depicts over clefts. classifi cation further, in an attempt to make up for the shortcomings. The description of the cleft deformities became more detailed (Fig. 8) . Incomplete cleft lip was denoted as letters ''a'' to ''d'' for minor defects to lips with Simonart's band. A similarly detailed description also was used to describe a secondary palatal deformity by subdividing it into three segments: palatine process of the maxillary bone, the palatine process of the palatine bone, and the soft palate. The letter ''a'' denotes a sub-mucous cleft. In addition, there is an indication of the cleft side of the secondary palate based on its relationship to the Vomer. The Smith et al. (1998) modifi cation is more comprehensive than the Kernahan Y classifi cation.
However, due to simultaneous input of numbers and the lettering system used for sub grouping, it is cumbersome to gather data with the systems currently in use. On the one hand, if the numerical values of the Kernahan classifi cation were introduced into a computerized system, as many as nine digits would be required to identify a complete bilateral cleft. The Smith et al. (1998) modifi cation adds details to the Y classifi cation and can describe any kind of cleft deformity. At the same time, this modifi cation adds complexi ty; recording symbols are mixed with numbers, alphabets, primes, virgules, and even commas. The recording symbols are difficult to use for computerized data analysis.
Using the Kernahan concept with modifi cation, Schwartz et al 20 (1993) developed a three-digit numerical system RPL system to record the location and number of anatomic components involved in cleft deformities. The right limb of the Kernahan Y classifi cation (1, 2, and 3) is represented by the first digit of this recording system (R). The base of the Y (7, 8, and 9) is represented by the second digit (P), and the left limb (4, 5, and 6) is identifi ed by the third digit (L). Each digit is represented by the numerals 1 to 3, consistent with the anatomic components involved in an anteroposterior direction. Any of the 63 cleft possibilities in the Kernahan classifi cation can be represented by three digits only, allowing immediate identifi cation and comp uterize d data analysis. However, the RPL system is too simple to describe the incomplete and asymmetry of cleft deformities. (Fig.9, Fig.10 and Fig.11 ) and it depends on whether they are submucous or open forms. For a better estimation of the severity, and for a description of the real extent of a cleft, we think, it is necessary to have a gradation for each cleft region. A classification considering this should have the same gradation for each region and be applicable to all the various types of clefts. It must satisfy the clinical demands, be reproducible, and be simple. Since the severity of a cleft malformation depends on its extent in transverse, vertical and sagittal direction and its shape-whether it is an open or submucous form, this has to be considered when a cleft diagnosis is going to be recorded (Table-2 In transverse direction the cleft malformation is very easy to localize and to record: left, or right sided, or a bilateral malformation of the lip, alveolus, hard palate and nose, and the medially located cleft malformation of the soft palate.
In the vertical direction the two levels of the malformation-nose and Vomer on the one hand, lip, alveolus, hard and soft palate on the other hand have to be considered.
The sagittal direction extent (microform, subtotal or total) of the malformation of lip, alveolus, hard and soft palate is defined by adding the degree to the symbol representing the affected region (without regard to the shape) Fig.12) M.R. Ortiz-Posadas, L. Vega-Alvarado, J. MayaBehar 25 , proposed a new method, which allows for a complete description of primary and secondary cleft palates, incorporating elements that are related to the palate, lip, and nose that will also refl ect the complexity of this problem. They developed a mathematical expression to characterize clefts of the primary palate, including the magnitude of palatal segment separation and the added complexity of bilateral clefts, yielding a numerical score that refl ects overall complexity of the cleft. Clefts of the secondary palate are also considered in a separate score. Using this method, it is possible to incorporate elements that are not considered in other approaches and to describe all possible clefts that may exist. In the case of cleft primary palate, along with the surgeon, they determined the necessary elements that to be considered are:
1. The complexity of unilateral complete clefts with contact between the primary palate segments (cbs). 2. The separation, in millimeters, in the case of unilateral complete clefts without contact between the primary palate segments (wcbs). 3. The additional complexity associated with bilateral clefts.
Scores associated with the complexity of unilateral complete clefts with cbs are shown in Table 4 . Scores range from 0 (normal primary palate) to 12 (complete cleft of the primary palate with contact between the segments). The degree of separation between the segments in unilateral complete clefts with no cbs was used to establish level of complexity. The relationship between the magnitude of segment separation and complexity was considered to be directly proportional (the greater the separation, the greater the surgical complexity). As such, a separation factor was assigned to each millimeter of separation ( Table 5) . From a surgical and aestheticfunctional perspective, the complexity of a bilateral cleft and its repair exceeds the simple summed complexity of the unilateral clefts that form the bilateral cleft. For that reason, bilateral clefts were scored as 1.5 times the sum of the unilateral cleft components. Therefore, in the case of unilateral clefts wcbs, the value 12 (see Table 1 ), corresponding to a complete cleft with contact between the segments (cbs) is multiplied by the factor corresponding to the millimeters of separation between the segments. For example, a complete cleft wcbs (12 mm) has a score of 12 X 2.2 = 26 (rounded off to whole numbers). As an example of complexity score determination in the case of a bilateral cleft-primary palate with this methodology, consider a bilateral cleft-primary palate with the following characteristics: a left incomplete cleft (onethird) and a right complete cleft, with a 3-mm separation between the segments.
To obtain the overall complexity score: Calculate the relevance of each unilateral cleft: Left incomplete one-third = 3. Right complete wcbs (3 mm) = 12 X 1.3 = 15.6. Sum unilateral cleft complexities: 3 + 15.6 = 18.6. Multiply the result by the bilateral cleft complexity factor (1.5) i.e.18.6 X 1.5 = 27.9.
A method that fully describes clefts of the primary and secondary palate, taking aesthetic and functional elements such as the features of the cleft itself and the deformity of the lip and nose into account, (see Table 6 and 7), provides a very valuable tool for the evaluation of progress in the patients' rehabilitation. The advantages of this utility may be seen in the work of Mortier et al 
Merits of this Lima Clock Diagram method:
1. Characterize clefts according to their severity. 2. It is possible to incorporate elements that are not considered in other approaches and to describe all possible clefts. 3. Clock diagram describes unilateral and bilateral cleft lips and / or palates, by assessing the severity of each of the four cleft components. 4. This method provides a very valuable tool for the evaluation of progress in patient rehabilitation.
5. This severity-based classification and clock diagram are directly related to the management protocol used in our clinic
Limitation of their system is the absence of lateral segment description on the clock diagram and of other components such as the nasal septum and maxilla.
CONCLUSION
The upper lip, premaxilla, and primary palate are formed by the merging of three structures: the frontonasal process and the right and left processes of the maxilla. Any disturbance in the merging of the above processes results in the formation of the clefts. The incisive foramen is a basic anatomic landmark for classifi cation of cleft lip and palate. There are about one hundred combinations of the cleft lip and cleft palate. Proper diagnosis of this cleft formation and its severity assessment helps in planning and execution of the appropriate treatment. An attempt is made to review the various classifications of cleft lip and cleft palate. An ideal system must be easy to understand, to document, to locate and to quantify the cleft lesion, transcend language barriers, easily applicable to computerized data analysis, should be applicable for both research and clinical applications.
